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fcttTSo -trvfr-fejn 2 0«M ye-*' 

ttlWCl* 12 8ms, £#aCS*Cf.$2 5 6ms fcn 
[0 0 7 33 b-?MDff2l4l*. rtfSett,HlUfw-t:> 

::t. *U5S-p/si-*tiTta7 

9V\Wm2 1 4(4. *7-ft <t>"*t* 1 2 Oco&g) 50 



#M 2000-292411 
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«»• ^«««EJWfflie^**fl£a«1»l3»2 2 0C»LT 

[0 07 4] *a£flJ»EK[2 2 0tt, t >*8J#J082 
10 (t-^WW»2 1 4) n*3gftJA& 
\ t-* 1 0 30)&TZ.5:VmrZ* —WtLX 

z.z%ffl®&2 2 oaaen^r^-f yfvmtt 
•tfan. raM»0»2 2o^e»ii«£mEA , tfi»5n-c 

fc 2 1 4&L c fcEJOTlilH]&2 2 Otf*£W0 

[0 0 7 53 H6i:i3V»T, v**s iP%Mfrz>ts.h 
«Eftl«l@B2 2 0a«&[ (+B) 22 1, 
¥ Uyzsitx?) 222, ^44— K223, a** 
2 2 4aLF3yr r >-y-2 2 5$:*f 6 0 "tLt, WEffl 

ioft*cttvtAB?;u yf*f 2 22^on/off 

2ft*^CJ;9. «E0JlpaB2 2Oamj!7«gd'M 
S2ft, cn^Tttt-* i 03Cfcto**E#WWan 
*. 3>CyP224a^3yT>^225ii, 
* >T -/ **^2 2 20ON/O F FB»C*«TOEM*» 
fcT*. *V*-K223l±, ?*0FFB*£34 
*.2 2 4 £3* e>ftfcx*>¥5rfttfj-f 6. 
[0 0 7 63 ;W**3HP2 2 2cd;W y^^^Mttft 

a, NOxBAMHtr (1-oHzsat) fl± 

[0 0 77] fc»ctt, mtftvtfi^t-?3it 

««a^r 16kHz, 3>fv^i48 2 0//F, 3 
4^4>^^^>x^36 £/Hifii:l,fc. cn€»*J0t 
/iCDlSSK:J:Cl, -bv^gttR5fHi3l>-Ct-^ 1 0 3C 

?ns. t^ii, 2^a (ifeKfi^ 

6MQ, mE7V) , NOxft^ll OOOppmCOff^O) 
"t^^ffi^^t^iU // A"C*4«-6-, ^-f^-^y^L-y 
000ppmtr^LT30% (=1. 2uA/4u 
A) ©R^ft^L, -bwai^li*93 00 ppm»© 

9 I 0 3Wt5rF3PiV>^2VUTtT5. 
[00783 t-?ftK^C-C3>r>^i 
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£{t ft * fEWT -5 £ Sr^fE * & tf> * * u « 
[0079] -feylf»JWI3»2 1 OflOK^SK 
tttU«2U. N0x«M*W«2 I 20ttfl«ett* 
LPF (o-/**7*/U*> 2 15. 2 1 6#2ftit 
P>nt^4. LPF2 15. 2 I 609* v h*7i3fl£& 
tt, mE»(Hl852 20 (X-f fl*^ 

*y^»«*UTi:U »n***©»8B"Ctt, ficl o 

Hz-l OOHzSffi-CjRSTio MJtfCfcfttf, 

[0080] 08ti, x>v>^iJi£^^e>Wt-^^ 

u- ofg&^ra st&ist -5 to H fir 12 W 6 <D fciSrSJEE + B 
BJ8CD^-<*y^*^-2 2 2^0N^S5"C«^Sni. d 

[ o o 8 i ] *m t i -t > *fe&ito&ft£#. 20 

ttftjt 1-t 2CDJ«M-C^H : .aC^^t<^«)- IL' 

[0 0 8 2] &rMt 2t-bV^fl;^7l^tt> 
W*fll0 4©ft»«ttA t 1S<<c9, NOxffifltf';- 

/J>£V*tf> (2VWT) . NOxlii;ji:»Lt**^ 
fcteftv>. ft^T, 3cJELfcNOxffl/J*Ull 

C0 0 8 3] m±^u^3tc96^^ss^^n«. wt 
(a) ^^IStvtMOOC^fS^SoQ^J: 

&1 0HzSS^ffliS&"?t-^ifi^:^ON/OFF«J 
fc- 7 1 0 3C8Jftl$n«/^y r •J'Sff + Btfffft 
[008 4] (b)»C^»fit>1M0 0-Clt. t 

2oiir»«*naNpxjii*«w««« so 



±E3MSC«fcfttf, LfcfttffcNOxifi&te 
10. tVIMrJH 2 O&l/fc-* 1 0 3 £ 

Lv^fc£$a^fi#&#Ti*ao 

[0085] (c) -teXlMgtetSKfcV^fc--? 1 03 

no, 

[0086] (d) *4 rftf2 2 2, 3^224 
Sl/^yf >V2 2 5&<S/t*>W v^->r/«®icT^. 
ffM«IEl»2 2 0^«J«Stl4<D"C, t-?l0 3£>1S 

^>^m«icr>f *- F2 23*29:^*Zi:r. *<<v 
^•OFFK|im>r;U2 2 4Cl^.e>nfci^^i^'f 
^-K2 2 3C-CScttJ5n, *Ea<fctf.£9-®<&#5 

[0087] (e)tEW8220 Ui^v^ 
1S2SD »*>^JHtttt:l kHzU±i:U^ 

$«{:aU:M«?Ho.ojo, ^^^^ 

^©fi^jt t < r * t Eao^sMfc^ x h ±^=&^a < 

[0088] (f ) £tffl;j&CLPF2 1 5. 216 
LPF2 15. 2 1 6co* » h*7fl»ft*ft 
lOHz-lOOHziltLfc^J-C, t-^«H(^if 

fc^°IIEi:<£2>o ©U, LP F 2 I S. 2 1 G*&l*tt 
\>«^i:LX^a<, isincLTiJiE (a) - (e) 

[0 0 89] &\z* X&®\Z&ttZ%2-~& SV&tf&V 
B&Z&#To« OIL, iUTO^I?iS©^S6^^^ii 
vn-C, ±^Lfc»10*i80»tti:iBI«'Cfea4i^-^ 
v > X li E3 ffi C PI - o) tl * ft T t ^ £ * ® ft W & ffl % < t 

[00 9 0] C^20^i56^^SS) »^^9- 1 3. 1 
5C?a*^^W%A»:ftL3?:^2©^3ga)^S«:aTir 
»«r*. (PWM) g^^<t9t-^^ 

a*^ON/OF Ftt»5n6«fi-Ctt- -tti:?WM 
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ID 

fl&»#-JScH z -&1 0 H z (fll*.l*8Hz6K) T» 
C©RHzH*l 0Hz<Dffl«*iNOx» 

[009 i] inc«u*95«^js-ctt, z-rvm 

Bl'oOHzHftkHz (B^KlkHz 

aisnaNOxMeesctt, suseoftKau oohz 

-tkHz TON/O F F 3na fc-*«tftta>«BtfX 

CflU 3^®NOxiMJ8ttfcftBttA# 
(t-^^ON/OFF^) 
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CO 0 9 2] *5l36ti!>^«C*5WS^X©S<fttb«tttO 
«£X^S9H^1-. H9fcfeV^T. ^fiSt>^10 

»@B3 5 0CJ:9 1 kHzTPWMflflOSilfi. 
Mt>^10 0i:j3^T, JlJV^A'l lOCK^ 

-So -fc>«9-fe/H 2 0Ktt'##x t l»fiE>NOxB« 

NOx»K*ffil§IB3 2 0eTttM<*ft*. ±.£<Z>*« 
ttS083iO. 3 2 0ttsK:>7-fe;u*iJK\ tyft;Hg 

CO 0 9 33 »*»«tfttolsl»3 1 0KMLPF3 3 0 

i^K^n, HLPF33o%aaifciir^A/pai 

OCttLPF340tf»ttS*U ISILPF340^iia 

um^NOxiu^t Lxvoustia. lpf33 



[0094] ::t> t-*«W3B3 5 0ConTJ: 
KX-C yftttti:<toXfeO, (+B) i: 

i 03t®mzx<< y ^35i tfaw&nrv* 

fc-*l 03©«™«E*it-^^E^itils}K3 
5 2CT&tti;£tt, fc-* 1 O 3CtSh.5«ittttt-^ 

nmuBBdSdCTttJusn*. wh&*fcHj@B 

3 5 2. 3 5 3a>*a«f*ttA/D3>/<-^ 3 5 4. 
3 5 5 L XT < 3 > 3 5 6 left 0 
[0 09 53 7^3y35 6li, D/A3>v<-7 3 5 

6« T-f 3>3 5 BKJiafcff.fr^bKfc^ 5 S<7>£" 
$5A£«S-fCA;*7$n<5. it, it&**3 5 8 0>#£IE 
A^jAJt-p^U^^liiJlfJJ 5 9A»e> 1 kHz^y 3:f'Jjg 
a<A/j$n*o &t5!S3 5 8ii, &Aft#-f Ofc^fcit 
.«TT5itHJ:9PWM»»«r1-JttU. tt4J«Lfc« 

*3 5 l a</Sft£Stl kHz<nfc-yffl»lR-*"C0N/O 



FF$Jft);*n*::i:4:fc*. 

[00 9 6] t-^«flH0»3 5O%Bl 1© 

j^cftjstr*. fiu ai i©**smo-<M km 

**ft»fcfco-CfcO, t-^i03t»* (GND) 

CO 0 9 7] SI T^f3>3 5 6ti, PW 

M9til@B (IC) 3G0\znix&w<2*}zmnr 

5>o PWM^ffltsJKj3 6 0B, PWMfflttttfcfllAtf 1 
kHzi:U7^7f351 ©ON/OFFfcOTIII" 
10 4. t-*qtffttflS[BB3 5 2. fc~*m 

Jft^d50^3 5 3. A/D3V^-?3 5 4, 3559 

[0 0 9 83 *££4>jrato8ftCJ:9ft&ft*mir0 
f£ffi£, HI 2flD*»B**BL&*«6»«r*. ftB 

NOxfeffi&iii[§J83 2 0coajflf;t (b) <3fcK t 
1 0 3<20N/OFF<3#S ('J-*1RBM>BS) 
o$0, NOxBiftHcb-SflMB**' 

20 [0 0 9 9]^o«^ NOxBfifi^OSfftttfcH 
8^«10Hzt*«Ci:flU t-^l 03OON/ 
OFFc&flfc&fil kHzgf^i. «»T, NOx 
««fcfflSB3 2 0*&fflfl4ftSNOx»*«WL 
P F3 4 0 Miliar «R. (SAtt(9N0xBM^t:» 
WlllJOt-flWi^k^IsntiSWtfd (NO 

* 1 0 3©ON/OFF^oTNOx»K^'J- 

CT©ft^N0xtt^6n4 (HO (c) ) « 
30 [0 10 0] A/FffljbCo^TfcfflftC, LP 

F330^lT10ffini:-C, V-?BB0IMH> 
^V^tUTttffl-Ce*. BU A/FtH^fcNOx 

fctf>> NOxffi;fc®;&j&«»J-**tt<D#«££t*<iV\, 
*0)t:sf>. 2 OfflKoVvTfcH* L F F£St 

[0101] Ul±*20S61So^B^J:iitf, PWMfli 
ffilfiDBC, PWMe^©Btttt*a£3fe-ia:C!)»H2-tt 
10HzA'e>lkHzSfii:iT±(f4t^:> 

40 s*v*iootT*tti*n*tfx»«e* 

g^, NOxSffff) *LPF330. 34 0llA;j 
<3Sl*, t-* 1 03©ON/OFFO»«d ? ^Kt$n 

CO 1 0 2] tBBOBBrix. LPF33 0. 340 
<7)i> y h^*7i?3Kad l « 1 OHz-CAoC^U PWM 

50 * $l»fflc0PWM<i^t^«t0«5?^^tt$l+6^i:^ 
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(12) WB2 000-29241 1 
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"C£*o fc*3> PWMJB3aScti, L P F 3 3 0. 34 0 5 0 u s e c t^Cr^. JL2S0 1 3 (a) . <b) <0 

<ni)y h*7Efcfc£3*Li of§a±T&ntf££K& A/Daw£7T*HtrcAflmE/WtT 

ti) i #mTsz>m&8n:&*L\f£i\ lpfs if£&B5ruW3 5 u s e c^ss-c^^^^ncigjjs^A/ 

30. 340^AvK7^ilO0Hz§MT D 3 Z®t>fMtUi. fc - 7 O NBSXttO F F 

ttWT^noW^SflSl^^TOatt'? [0 1 08] fiU. flj*fiS<3A/D3>/<-?*<EJti 

t0 1 03] *feffi©fl*ffiTI;t#C, 01 Oi:^tt- 10 $^fc£TliON/0FF<0?^ y/#ie®LC< 

OMCfiflLfc;i4**35 ltON/OFFLTfc- &*. *fc, A/D£fcO^ 5 >^0^Sri 4 &LWc 

-^OFF^t-^mflE^-fLOOVir^^^V^D [0 109] fcfc, 8EffO*tt-CttPWM««WftH 

<ti: i:^T^i 0 TfcfrSu fc-* 1 0 3fffl"CC0l8 fcTfci:, ON/OFF(0$aSI2 1 2 8ms e c Z 

&<D&it&m£*>*t%*W'Z<n'&fr.<n$ti£%m£<0£ «c5. xa-r-rlttfltf-C&oTM. 2 

tf'>fc<fc9* -tffl*K »J-*a>fiMBA*/hS<fca. 20 8msec (I 280 ysec) <0ONff$fflA ? i*&-C 

[0 10 4] ttfc. l )-?'Zffi.0& 1 9*1&fc'?*£:V><D 2n A/ D 3Kft^r M $r 1 0 0 */ s e c i:?" aiTUBSJA/ 

fc-*fcm]@&3 5O0te0fttf£LT, Da V^-* Tt-HH£MT£*. 

o/wWKattfo-^ f0ps:*ii:m***bk toi i oi ■*w-c**«0»B'Ctt, tttt^^s ci 

U W;W»**H*ettft2LTfc-*10 3®a** kHzSS) T<DPWM0WfcRL. fc-*ONB*at/ 

ON/OFFIIPLT^K C<8g*©»ffitt»#E OFF^cD^n^ntoV^fctfcLfct-^E&tft 

160^i:ffiSl, tT»iH2 5<&*Q< fc-* -**W£*y:/A'*-;H ? (S/H) IslKC^Oa 

®J«If2]Mf3 5 0^A«:<fc«nntfJ:V^ ' *, E S/HE&£T-5$ttCg2«fc#T*o 

[0 10 5] (lff30HJSco^fffi) Sf^l 4C3£««> [0 1 1 1] SI 4tt v **«©#fflCfctt*fc--*1W 

JigB*2©3l«©»ll80»< t-^©PWMJB«aS:l 30 4.tt, «T3EW 1 0 Lfc^rfc 9, WTH 

kHafi«*T±tf*4M^ t-^«flEXt/t-^*« ttHl Ofc0*ifcja0**»wr3. " 

©ftttJtfBfctrfcO. *nc8BUT7x-f;u«IW*t [0 112] Bl 4Cfcl*T, t-^«fl£«UHl»3 5 

-^0m^«I^ffiT:t^<^5i:V>«5fr^^ra®A« 2Rt/fc-^W«asSK3S3U:tt-tn^n* S/H 

&1T*. H*&* 7x-TA-«|W-Ctt. t-^ON^XIi 08371. 3 7 2#»«3ft*. S/HB»3 7 1. 

O F F ttEMX t/*ffite**-*LTfc-* flff tt<0 3 7 2 , * << * y i/SaS®?» 373**<0 

****&frV^ fc-^caWftm^aVtofc^T^** ttl\ t OlWRtfO F FWG-fcft-WiC-al** t 

£5***sra. *fc, t-^wipm t- -^ttawt-^Mt-ififtcaniwts. 

fe&%ft£Wrr6. 5 2 - 3 5 3<7),4i^) ii. C-^OTtftfcLTi*^ 
[0 1 0 6] flAldCMdai O0fl*J5SCfcl*T, fc-* 40 ci*an«cnfc«>. t-^fl^OON/OFFWb 

lEffiavt-^MtoausffltA/Dav/^-^ 36 iiw©«»Mwiai ufcft* t-^«ffiai/t-^< 

4. 3 S 5*^tTv-f 3V3 5 8C*9ii<r«lt, fc M 1 *-* Ka*l4. 

-^ONWJIXIiOFF^HWiar^^i:, A/DStt [0 113] S/H0&37 1. 3 7 2 Officii A/' D 

D*Wto<*£U U-^Eat/t-J'WiS'C*^ 3WN--*3 5 4, 3S5^/rtt-7^^>3 5 6 Cfc 

<^ 5o O^ini. ^C5t*, A/DX^+ilA^J^EA^ 
CO 1-07] o*0, W13 (a) Ojta 116 C L * V\ aiKftA/DaefttfRlfC* & < « 6 

JtJ&*5Wr*at; fc-^ONWMA'SOwscc^ 3 5 4. 3 5 5T«*»U«SLfc A/DSfttf *«"C 

ftV*. Xii, »I1 3 (b) f-Siilirf^C, PWMff ff, fc-7^£At/fc-7t£fcaMft£r£*^£V^^ 
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CO 1 143 &±%3O3m<0Mfc!z*h\i % t-?ig 

«l:S/H@»3 7 1. 372^Uor, 
2*>*«G)JM8G>fin< fc-* 1 0 3<3PWMfl&8t£± 

[0 116] ttR»tta©A/D3>;<- 

9 A* -TIB fc& 4, «&. fc-?S>ON/OF 
F«0«*fl>H«CA/D««:R*jfe<rJtV^aft, a 

VJM<i-%to>\SHMz%ihtt< Zi,*\\ ^©Mf*, SIS 

CO I 1 6] S/HSttkA/D3y;Wtfe 
UTS/HAS 4: A/D*Jftft3l4: s^cjjtas-r 

co 1 1 7] m4<Qmm<!>B&) ^c, a** i 7. 

FF ^NOxme^f^L 

tt, t-^OON/OFFI^C^n^n^«S:Sit^- 
ON^O«^i:OFFB5^ttJJ!7^0^i^5:t^ 

Co 1 1 8] ^3fio0^c^(t^>y^jSffi^/a«fao 

5 fr^T 0 HI 5iri>l>T, NOx&K#aj 
®&4 10tt. tt#x+©NOxfc*tJCi;fcNOx« 
AITS (*EEteS) fttilUffl*t5. |SJfta5@»4 1 30 
0£«fc*NOx«£®^iA/D:j;/A-?4 2 0£4h 
OTT<3y4 0 0CA^$*lS. 
CO 1 19]7^ 3 >400li, ftHz-filOHzi 

MWal»4 3 0C(U;&u t-*'«W®«4 3 OiiPW 
Mf&^irti£oTt-^ifi«%ON/OFF» (PWM 
WW TS a Sfc, ^^3>4 0 0ll, t-^ON^: 
*tt*N0x«K«*fcfc-*0FF*fcfclt*N0x 

^IW^ettE«^«:*«)TD/A3>A-^4 4 Qtkft 40 
Lr»iEE!»4 5 0Ca»r«. UliEEiaUSOtt, N 
Ox«lE*ajIuj?$4 1 0*»6*95iSnaNOx.*fifi 

MIEL. »ttiEL/=<ir**NOxaJ:&i:T*. 
COl 2 0] 01 6tt, 4cXafiO^Sili5tt&^«« 

NOxid«^(2lK4 i 0::J:iNOxlgm (a/ 
D3^W4 20OA»fi^) (i. U-^103£0O 
N/OFF(DBSfc£{tS. ^-f =>4 00-Cli, t- 
^ONJ5-fl)NOxi8lS:WaI, bin-^OFFI^ 50 
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4>NOxig£l§^a2. b2tmfnW3n, 

a 3= (al+a2)/2 
b3= (b 1 +b2) /2 

^^.fcW^hS, C£9t^, FWMft94?< 

C0I2 1]*LT, Uffri¥^iaia3. b3CJfii;fc» 
10 MWMJEO«450CJtLXffl*«n, miiESft 
4 5 0"Cfi, NOxftK^ (4xtt@»4 1 0^)^) 
t*8E@# (¥%(Ha3. b3) top^C/CCfc^E 
tf?7fc>ft$ 0 ZtOZXO, @^(0SD< t-^ON/OF 

0, toiElKr© NO x t-*ON/OFF 
<PWM«) ©HWMitTMnracDC* U *§£ 
«<0NOxJii;&U:NOx«ifc Cfcfc) #-£T£>nii£ 

C0 1 2 2J ifc^M-ctt, 7-f 3 >400^«* 
10 SftSffiEe? C¥*3fKa3. b3) CS^T» 
<c<tt^rnS (t-^o0N/0FFf:J:5rn) # 

**>e>n. j e^rnfi^MjEi£iK4 5 0c<t^ME^ 

frbn*. *L-C, »E»©N0xm*i:**CDN0x 

as^fc^ci&XT, NOx»a:^mis]K4 1 ow 

CO! 2 3] «±*4a>S«(0^JBCJsntf, PWM£ 

*OFF^rNOxiW«^«l5a*, **Jfc»> 
&*,£fc-* ON/OF PNfOinoNOxUWC 
) *^^a»NOxafi«.«:«JEr*J:-5tLfc. I 
nn*9. PWM«*CJ:aM*ffl»LfcNOxitt 

co 1 24] %*»afci?iak:itttwfiv^»a 

(*Hz-*l 0Hz©&) Tfc-*£ON/OFFfl 

o« fcflffft a/D 3 
CO I 2 5] ttiEfc*0* ( 4lKfcL. t-^ON/OF 

C0126] 7-f :iy4 0 0**atf7:S*i*«f£ 

<M (¥*Wu3. b3) tilv^NOxjSfiftiBH 

K4 1 o^y-o^s^frbn^. pwmsj 
fc^&NOxSfigs**©^©., cr-f >3jst* 
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CO 1 271 i:E3M©£iS®fl«6"Ctt, k-*0NB* 

ei*, t-* coon/0 FFWFC**vena2g*£tt, 

Xiit-yOFF33<Z>->^ |Sinip-^(?)NOxfiOT 

*<D**a;frT*. :m:J0, t-M03tDON/ io 
jgi 9®»wc#3-ra. 

[0 1 2 8] ra>£ffico^B&*£3[t- MBB1 
5^SW\ fc£ls]tt4 5 0fr*£li:J7Sn*NOx 
fflflfcLT, t-^ON^NOxifcfc»^fcK-^0 

fc-*ONB*<5NOxfcKff**i: t-^OFF^ 
LTt»&V\ -tvitffi^tt, k-*ONB*:*t*0 

[0 12 9] a-sscwasna* 

-f ^ V^i«t-^ONB#XfiOFF^<D|5rn*v— 
CjBfciiafctf), if^Mt^l OO0ffl*V$*lJ£ 

[0130] <#5©«B©#!H& »**20~ 30 

2 2 CC«flD»««r A^t t fc3J 5 0£ffi<Dff*lfi*&T 

0, ;<»fy fcffitt + B*%GND<0ffl"C*S<aMbL 
(10-18V1W , ^©W«»j-^*»tCJ:4*» 

[0 13 1] **8(5©l»88CJ3l't4*'^»lftlfti , H*B® 
fctffcBl 7 CtHTo 0 I 7ZH\*X* 70^500 
U, j»Hz-»i OHz^ffiOEiSSC (^IH. 8H 

z) CDPWM»^*t-f WtBblttS 80l-il5#L, t 
-*SWE)8 5 BOI*PWMflr9tlfi^b-yaitt*0 
N/OFFftW (PWMfiW) IT*. NOxsSa^Hi® 
85 1011, Wrf^ + fcNOxfcgC/EGfcNOxiM 

<as (VF.iir?) **j*Lm/irs a rcfcwBfts 1 o so 



#18200 0-29 24 1 1 
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<Spot translation> 

[Claim 9] 

A gas concentration detection apparatus using a gas concentration 
sensor having a sensor element outputting a gas concentration signal according 
to a concentration of a specific component in a gas to be detected, and a heater 
embedded in an insulating layer in the vicinity of the sensor element for 
heating said sensor element, characterized in that: 

the apparatus comprises a filter receiving the gas concentration signal 
detected by the gas concentration sensor and allowing said gas concentration 
signal to pass in a predetermined low frequency band; wherein 

in controlling energization of the heater by pulse width modulation 
signals, modulation frequency is increased so that signal components 
influenced by said energization control are separable from those not influenced 
by said energization control. 

[0060] 

With reference to Fig. 2, the configuration of the gas concentration 
sensor 100 is described in detail below. The gas concentration sensor 100 
includes a pump cell 110, a porous diffusion layer 101, a sensor cell 120, an 
atmospheric duct 102, and a heater 103, all of which members are stacked with 
each other. Note that the sensor 100 is attached to an engine exhaust pipe at 
the right end portion of the figure, and exposed to an exhaust gas at its upper 
and lower surfaces and the left surface. 
[0061] 

More specifically, the pump cell 110 is disposed between the porous 
diffusion layer 101 and an exhaust gas space. A first pump electrode 111 is 
disposed at an exhaust gas side (upper side in the figure) of the pump cell 110, 
and a second pump electrode 112 is disposed at a side of the porous diffusion 
layer 101 (lower side in the figure). The sensor cell 120 is disposed between the 
porous diffusion layer 101 and the atmospheric duct 102. A first sensor 



electrode 121 is disposed at a side of the porous diffusion layer 101 (upper side 
of the figure) of the sensor cell 120, and a second sensor electrode 122 is 
disposed at a side of the atmospheric duct 102 (lower side in the figure). 
Exhaust gas is introduced into the porous diffusion layer 101 from the left side 
of the figure and flows to the right side of the figure. 
[0062] 

The pump cell 110 and the sensor cell 120 include stacked solid 
electrolytes. These solid electrolytes are constituted of baked bodies of oxygen 
ion conductive oxide which is obtained by dissolving CaO, MgO, Y2O3, Yb2C>3 or 
the like as a stabilizer into Zr0 2 , Hf0 2 , Th0 2 , Bi 2 0 3 or the like. The porous 
diffusion layer 101 is made of a heat resistant inorganic substance, such as 
alumina, magnesia, silica, spinel, and mullite. 
[0063] 

The first pump electrode 111 at the exhaust gas side of the pump cell 
110, and the first and second sensor electrodes 121, 122 of the sensor cell 120 
are made of noble metal of high catalytic activity, such as Pt. The second pump 
electrode 112 at the side of the porous diffusion layer 101 of the pump cell 110 is 
made of noble metal, such as Au-Pt which is inactive to NOx gas (unlikely to 
decompose NOx gas). 
[0064] 

The heater 103 is embedded in the insulating layer 104, and the 
atmospheric duct 102 is provided between the insulating layer 104 and the 
sensor cell 120. Air is introduced from outside into the atmospheric duct 102 
which constitutes a reference gas chamber, and the air is used as a reference 
gas for oxygen concentration. The insulating layer 104 is formed of alumina or 
the like, and the heater 103 is formed of ceramet, for example, formed of 
platinum and alumina. The heater 103 generates thermal energy when 
supplied power from outside to bring all of the sensors including the pump cell 
110 and the sensor cell 120 (including electrodes) into an activated state. 
[0065] 

The operation of the gas concentration sensor 100 having the above 
configuration is described below with reference to Fig. 3. As shown in Fig. 3(a), 
the exhaust gas components are introduced into the porous diffusion layer 101 
from the left side of the figure. When the exhaust gas passes through the 
vicinity of the pump cell, voltage is applied to the pump cell 110, whereby 
decomposition occurs. It should be noted that the exhaust gas includes gas 
components, such as oxygen (O2), nitrogen oxide (NOx), and carbon oxide (CO^ 
and water (H 2 0). 



[0066] 

As described above, the second pump electrode 112 of the pump cell 110 
is formed of an NOx inactive electrode (an electrode unlikely to decompose NOx 
gas). Accordingly, as shown in Fig. 3(b), only oxygen (O2) in the exhaust gas is 
decomposed by the pump cell 110 and discharged into the exhaust gas from the 
first pump electrode 111. The electric current that has passed through the 
pump cell 110 at this moment is detected as concentration of oxygen contained 
in the exhaust gas. 
[0067] 

Oxygen (O2) in the exhaust gas is not completely decomposed by the 
pump cell 110, but a portion of it goes on flowing to the vicinity of the sensor cell. 
As shown in Fig. 3(c), with the application of voltage onto the sensor cell 120, 
the residual oxygen (O2) and NOx are decomposed. In other words, the residual 
oxygen (O2) and NOx are individually decomposed by the first sensor electrode 
121 of the sensor cell 120, and discharged from the second sensor electrode 122 
into the air in the atmospheric duct 102 through the sensor cell 120. The 
electrical current that has passed through the sensor cell 120 at this moment is 
detected as concentration of NOx contained in the exhaust gas. 

[0092] 

The configuration of a gas concentration detection apparatus according 
to the present embodiment is shown in Fig. 9. In Fig. 9, a heater 103 of a gas 
concentration sensor 100 is subjected to PWM control at 1kHz by a heater 
control circuit 350 which employs, for example, a microcomputer. In the gas 
concentration sensor 100, a pump cell current that accords with the oxygen 
concentration in the exhaust gas passes through a pump cell 110, and is 
measured by an oxygen concentration detection circuit 310. Further, a sensor 
cell current that accords with the concentration of NOx in the exhaust gas 
passes through a sensor cell 120, and is measured by an NOx concentration 
detection circuit 320. The detection sensors 310, 320 output the pump cell 
current and the sensor cell current, respectively as voltage values. 
[0093] 

An LPF 330 is connected to the oxygen concentration detection circuit 
310, and a signal that has passed through the LPF 330 is picked up as an A/F 
output. Further, an LPF 340 is connected to the NOx concentration detection 
circuit 320, and a signal that has passed through the LPF 340 is picked up as 
an NOx output. The cut-off frequencies of the LPFs 330, 340 are made less than 
a PWM frequency for heater control. In practice, the cut-off frequencies are set 



on the order of several tens of Hz. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ flyiAGE CUT OFF AT TOP, BOTTOM OR SIDES 
JZI FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

I^COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



